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WSA SOCCER CLUB

Turf Management Plan 

PARTS BORROWED FROM HAHMONGNA WATERSHED PARK 
Prepared by Parks and Natural Resources Division – Department of Public Works – City of Pasedena, California 

Surface Care and Maintenance

The most important element to minimize adverse effects to the environment and enhance playing surfaces needed for the sport of soccer  is to apply proper horticultural practices to establish and maintain healthy turfgrass. Choosing the appropriate cultural practices, such as proper turf for the site and use, proper fertilization, aeration, irrigation and mowing practices will reduce or eliminate the need for chemical treatment of the turf. Well-maintained healthy turf with dense root systems can suppress the growth of weeds and the potential for disease, thus reducing the need for pesticides. Although there is an obligation to maintain the best possible quality playing field, a few weeds or the mere presence of insects may not justify the use of chemical treatments. The turf manager needs to determine how much turf damage is acceptable before any treatment is needed. 
In order to maintain a healthy turfgrass system the following cultural practices should be followed: 
Conduct a complete soil analysis to determine exact nutrient needs. Healthy turf must have healthy soil. Determine nutrient and pH levels. Apply only nutrients that are necessary at times when they can be used most efficiently by the roots. 

Use slow-release organic fertilizer. Studies have shown that regular applications of compost based organic fertilizers have been proven to significantly suppress the growth of most common turf weeds. Nutrients released slowly into the soil maintain a more consistent level. Apply less fertilizer more often to maintain a more consistent level and reduce the potential for leaching and runoff by allowing the turf to utilize the nutrients. Organic fertilizer adds organic matter to the soil that is utilized by the soil microorganisms. 

Mowing. There is a direct relationship between mowing height and the depth of the root system. Removal of more than 40% of the height of the blade in a single mowing stops root growth.  The larger percentage of the blade is removed, the longer the root growth is halted, allowing the turfgrass to be more susceptible to disease and insect problems and the encroachment of weeds. Mow more often, cutting less. Mowing heights should be higher in warmer months. Higher blade heights shade the soil, conserve moisture and inhibit the development of weeds. Studies have shown that the minimum height for hybrid bermudagrass to survive in a high- traffic area, such as a sports field, is ½”.  

Leave clippings on the ground. Turf clippings are 85-90% water. As clippings decompose, nitrogen and other nutrients are returned to the soil, contributing to the organic matter. Shorter grass clippings will decompose faster. Leaving grass clippings can reduce the need for fertilizer by 1-3 applications per year. If mowed regularly at the proper height, there will be no build-up of thatch. 

Aeration – compacted soil creates conditions for limited root development and increases the turf’s susceptibility to certain diseases. Athletic fields can become extremely compacted. To prevent this, fields should be aerated several times a year. This increases the ability of water to penetrate the soil, provides oxygen to microorganisms, and pushes the thatch layer into the soil, increasing the rate of decomposition and the organic matter in the soil. After aeration, a compost based organic amendment should be applied to further increase the amount of organic matter and provide nutrients to the soil. Composted organic amendments have been found to be among the most consistently effective in reducing the severity of turfgrass diseases, whether applied as a topdressing, or root zone amendment.

Control thatch layer. Thatch is the accumulation of undecomposed roots and stems at the soil surface. If allowed to become too thick, this can prevent water and nutrients from entering the soil. All hybrid bermudagrass cultivars form thatch. Aeration pushes thatch into the soil, allowing for increased decomposition and increasing organic matter to the soil. Frequent mowing prevents build-up of thatch to unacceptable levels. The use of organic fertilizers also promotes thatch decomposition. 

Irrigation - Proper irrigation and water management practices are crucial to healthy turf and will reduce the potential for leaching and runoff. Soil moisture levels should be tested and water should be applied only to replace water lost through evapotranspiration. Irrigation applications need to be adjusted according to weather and soil conditions. 
Use of Fertilizers
The primary concern regarding the use of fertilizers is the movement of nitrogen into ground water and surface runoff. In the past several years, numerous studies have been conducted at universities throughout the country regarding the effects of nitrogen and nitrates on the environment. In 1991, the United States Golf Association (USGA) initiated a three-year study at various locations throughout the country to investigate the impact of golf courses to people and wildlife. This resulted in studies conducted by research scientists at 11 separate universities involving the fate of fertilizers and pesticides. Five of these studies, conducted at Iowa State University, Michigan State University, University of Nevada, Cornell University, University of California Riverside 

and Washington State University, specifically analyzed nitrogen leaching. The results of these projects were published in the January/February 1995 USGA Green Section Record. In addition, independent studies (not part of this USGA project) have been conducted throughout the country, including the University of California, Riverside, involving nitrogen leaching. 
All studies were conducted with test plots using various combinations of turf, soil types, fertilizers, and irrigation rates. The fertilizer application and irrigation rates ranged from standard rates to excessive rates in order to promote leaching. Both fast and slow-release fertilizers were tested on a variety of turf, including Kentucky bluegrass, tall fescue, and bermudagrass. 
The results of all these studies came to an overwhelmingly consistent conclusion: In mature, healthy, well-managed turf, nitrogen levels in leachate are insignificant. The plants and associated soil microorganisms efficiently utilize nitrogen applied to healthy turf with a dense root system. Once established, healthy turf has such a fibrous root system that it filters the nitrogen and there is almost no movement beyond the roots. At the deepest level tested, four feet below the surface, less than .2% of the applied nitrogen was found in the leachate. In one study, the turf (bermudagrass) was so efficient at utilizing the nitrogen that the nitrogen levels in the leachate were less than in the irrigation water applied.  The highest levels of nitrogen found in leachate were below the federal drinking water standards in all studies. There were, however, some variations found with differences in cultural and management practices. The least amount of nitrogen leaching resulted from the use of slow-release, natural organic fertilizers. An established turfgrass ecosystem supports a high level of biological activity that consumes nitrogen to support the growth of the microorganisms. In new turf that has not yet established a sufficient root system, the addition of organic matter significantly reduced nitrogen leaching.  Studies also indicate that more leaching occurred in newly planted turf than in established turf and that more leaching occurred during the dormant season of warm season grasses. 
Recommendations: 
Overall, the key to minimizing the effects of nitrogen on the environment is establishing and maintaining a healthy turfgrass system. Several management practices can be followed that have proven to be effective in reducing the movement of nitrogen and establishing healthy turf: 

• Use slow-release organic fertilizer. 

• Use smaller amounts of fertilizer more frequently so that the turfgrass can efficiently consume each application. Brauen and Stahnke reported significant differences in nitrogen in the leachate by applying slow- release fertilizer every 14 days vs. every 28 days.11 Keeping grass clippings on the turf reduces fertilizer needs. 

• Use foliar applications of fertilizer. 

• Establish and maintain a dense, healthy root system. Apply organic matter to new turf to promote the rapid development of the root system. 

• Irrigate lightly and less frequently after application of fertilizer. Christians reported that one 2” irrigation application resulted in 40% higher nitrogen levels in leachate than four 1” applications.

• Water only as necessary. Irrigate at 100% evapotranspiration 

• Apply fertilizer at appropriate times. Application prior to heavy rain increases the movement of nitrogen through leaching and runoff. 

• Use turfgrass cultivar with a shorter dormant period to eliminate the potential of leaching during dormancy and maintain a dense root system year round. 

Pesticides (including herbicides and insecticides)
Pesticides have been the cause of concern of many health and pollution problems in the last few decades. The United States Geological Survey has completed extensive monitoring programs through its National Water-Quality Assessment program over the last 20 years. Their findings concluded that pesticides are abundant in ground-water throughout the country.  In 99% of urban streams tested, pesticides were found. Over 70% of those had more than five different kinds of pesticides. 
The leaching potential of pesticides in turfgrass depends upon several factors. The main factors are the properties of the pesticide itself, which include the ability of the pesticide to adsorb to the soil, water solubility, and persistence, or the time it takes for the pesticide to degrade. These factors, in turn, are dependent upon soil properties, irrigation practices, and the application and handling of pesticides.  The properties of the pesticide must be carefully matched with the soil properties and cultural practices to minimize the potential 

for leaching. Numerous university and independent research studies indicate that, like nitrogen, the effect of pesticides on the environment through leaching or runoff can be minimized through proper cultural practices. Under ideal turfgrass conditions, the dense, fibrous turfgrass root systems are capable of adsorbing and absorbing applied pesticides. Appling pesticides to turfgrass is not like agricultural applications, where chemicals are often applied to bare soil, increasing the potential for groundwater leaching and surface runoff. Many turfgrass pesticides are formulated as systemic materials designed to be absorbed by the roots. It has been found that most turfgrass pesticides will rarely penetrate more than 1-1” ½” into the soil. 
The negative environmental effects of pesticides, however, are not limited to groundwater leaching. There is a worldwide decline in amphibian populations and an increase in amphibian deformities that has baffled scientists for years. Recent research has linked these deformities in frogs to chemical contaminants, specifically pesticides. Because of their thin skin, frogs are more susceptible to absorption of chemicals through the skin. Research now shows that even where contaminant levels are below EPA drinking water standards, the effect on amphibians is significant. The exposure to pesticides weakens their immune system sufficiently so that they become susceptible to infections that lead to severe limb deformities.
There is great diversity in the type of pesticides and their impact on health and the environment. Those products labeled “organic” or natural are not necessarily non-toxic, as there are many toxic natural materials. Because of these variations, and the inability to control all conditions in which pesticides are used, the U.S. Federal law prohibits products to be labeled “safe if used as directed” because absolute safety cannot be guaranteed. 
There are alternative products available for the control of many pests. Cultural controls are the first priority. A change in irrigation, mowing or fertilization could eliminate the need for further treatment. If additional treatment is needed, biological controls should be considered. Biological control is the deliberate use of natural enemies to suppress and maintain populations of pest species.  The advantages of biological controls are that only the target species is affected; there are no residual contaminants to humans or the environment; pests cannot develop a resistance to it; and it is usually more cost effective than chemicals. In order to effectively use biological controls, the exact pest species must be known so that the appropriate, host specific natural enemy is applied. The effect of biological controls cannot, however, be predicted or controlled, and may not completely eliminate the target pest. There is also a risk that the introduction of an exotic species to the environment may have an impact on the natural enemies of a beneficial species. 

Careful study into the use of the appropriate biological controls for the target pest and its potential impact on other species must be examined before any new species is introduced. 

Another biological control method is a product that has been developed by Dr. Nick Christians, Professor of Horticulture at Iowa State University, specializing in turfgrass science. Dr. Christians discovered a corn gluten meal that has the ability to inhibit root formation of broadleaf weeds at the time of germination. Corn gluten meal is a naturally occurring plant protein. It is effective as a pre-emergent by inhibiting the formation of root tissues during seed germination. The shoots develop, but then die back due to lack of roots. It has no effect on established plants and must be applied 4-6 weeks prior to germination. Because the corn gluten meal also contains 10% nitrogen, this product also serves as a slow-release organic fertilizer, reducing need for additional fertilizer applications. Research on turfgrass indicates a 50-60% decrease in broadleaf weeds the first year of use, and by the second and third years the corn gluten meal was as effective as synthetic herbicides.  It is being used on golf courses and sports fields throughout the country. There are no residual affects or contaminants involved and no known hazardous ingredients or conditions related to this product 
Recommendations: 
Due to the proximity of the WSA fields to natural areas and sensitive wildlife habitats, the use of chemical pesticides is not recommended. Although the amount of pesticides leaching into the groundwater could be minimized through appropriate cultural practices, the potential risk of pesticides to wildlife Rivercity Parks still exists. Cultural controls, biological controls, and new non-toxic methods should be utilized to maintain the Rivercity Parks athletic fields in appropriate playing condition. 
Rodent control
Irrigated areas, such as well-maintained turf, provide optimal conditions for both squirrels and gophers to burrow, feed, and reproduce. Their burrows pose a safety hazard for athletes as well as provide opportunities for the invasion of weeds and the potential for erosion. Squirrels are also the most prevalent sources of plague and are associated with the spread of several other diseases. Effective control measures are necessary for public health and safety. 
Gophers live in burrows ranging from 6 inches to 6 feet below the ground and can cover an area of several hundred to over a thousand square feet. They do not hibernate and are active year-round. They may also be active at any hour of the day. As they dig their burrows, the soil is pushed to the surface, creating a mound of fresh soil around the opening of the burrow. Feed holes, however, where gophers come to the surface to eat the surrounding vegetation will not have a mound. 
In irrigated areas, gopher burrow building can take place year-round, as the soil is always soft and moist. Breeding can also take place year-round, producing up to 3 litters per year, with 5-6 young per litter. Breeding and burrowing activity is higher in irrigated areas than in non-irrigated areas.18 Gophers feed on a wide variety of vegetation, but prefer herbaceous plants. They feed on stems and leaves above ground, as well as roots below ground. They can pull an entire plant into their tunnel. 
Recommendation: 
Due to the potential for serious health and safety problems, gophers on the athletic fields should be controlled as soon as they appear. Since irrigated turf areas provide optimal conditions for the breeding of squirrels and gophers, allowing them to remain and reproduce will only amplify the problem. Immediate eradication will result in fewer animals to be eliminated in the long run, maintain safe playing fields, and provide proper public health policies. 
Gopher control: 

Elimination of broadleaf vegetation from the turf and immediately adjacent areas will minimize the presence of gophers. Turfgrasses alone do not provide enough of a food source to raise their young22, so they will seek a location with a more ample food supply. Keeping the turf healthy and free of weeds, using cultural practices previously outlined in this report, should significantly limit gopher activity. 
Encouraging natural predators to the area can also limit gopher activity, but it will not completely eliminate their presence. Although many natural predators of the gopher can be found in the Arkansas Riverbanks, including snakes and coyotes, these predators hunt for other prey as well, and will go where the food sources are abundant and easily obtained. Gophers can avoid capture by these predators by plugging up their burrow with dirt. There is also a public safety concern in encouraging predators to use areas of heavy human activity, such as youth sports fields, where there are expected to be large numbers of families with children and pets. 
Attracting barn owls, another natural predator of gophers, has been used with limited success in agricultural areas to reduce rodents. Barn owls are cavity nesters, and placing nesting boxes in the area has been proven to be successful in attracting them to areas where there is abundant food. The more nesting boxes placed, the greater the likelihood that they will be used. In one study in which 10 nesting boxes were installed 100 feet apart, all boxes were used by the second year.23 Mature barn owls can eat 10 rodents per night, and the grassy fields and natural areas of Hahamongna provide appropriate habitat for their prey. However, since they are not territorial, they hunt over large areas where food is available, and the placement of nesting boxes will not ensure they stay in the area. Barn owls and other natural predators may reduce, but not eliminate, the number of gophers on the WSA fields. Although they have not proven to be a reliable source of rodent control, the placement of nesting boxes would increase the potential for barn owls to reduce the gopher population. 
Natural predators do not eliminate every animal, and a single gopher can cause extensive damage to a field and present a public safety hazard. A safe, effective, and reliable method of gopher control is trapping. The key to successful trapping is setting traps in the 

proper locations. Bait boxes are not effective and should not be used when attempting to control gophers. Proper trapping methods, types of traps, and proper placement can be obtained from the City’s Pest Control Advisor, UC Pest Management Guidelines or the Los Angeles County Department of Agricultural Commissioner’s office. 

The other alternative to squirrel control is the use of a fumigant, aluminum phosphide, which can only be applied by a licensed pest control applicator. It is injected in table form directly into active burrows. The moisture in the soil mixes with the aluminum phosphide and produces a toxic gas, hydrogen phosphide. The gas quickly dissipates, leaving no toxic substances in the atmosphere or the soil. This method is more direct, effective, and reliable for the immediate reduction of squirrel populations. However, it is also highly toxic to wildlife. Many other animals often occupy squirrel burrows, and non-target species in the burrow would be affected. 
Conclusion
New products and technology are being tested and created to improve and ease the maintenance and management of turfgrass. Improved irrigation systems, new turfgrass cultivars, and new and creative application of fertilizers are constantly being developed. In order to provide the healthiest and most economical turfgrass system, the club needs to keep pace with these new products and ideas. 
New cultivars are constantly being developed. The greatest risk of leaching and damage to the turfgrass system is during dormancy, which may also be the greatest demand for use. A cultivar with a shorter dormancy period would enable more available playing time and keep the turf healthy year-round. Even with new cultivars, however, scheduling down time to maintain the fields is vital. Providing time without heavy traffic for aeration and fertilization will keep the fields healthy and in better playing condition in the long run. These times should be scheduled with the user groups well in advance to avoid conflicts. 
The research presented in this report indicates that the key to maintaining fields with minimal effect on the environment is diligent management with proper cultural practices. Maintaining a healthy turfgrass system on heavily used areas such as youth sports fields is not easily accomplished. Proper cultural practices will reduce the need for treatments that would be harmful to the environment. It is recognized that many of the studies cited in this report were conducted on golf-course quality turf under constant supervision and maintenance. Sports fields in a city park rarely have the luxury of such treatment. With appropriate management, however, it is possible to obtain high quality fields and protect the surrounding environment. In order to obtain this level of maintenance, an experienced turf manager, knowledgeable in sports turf best management practices and the use of non-toxic methods should be assigned to the management of these fields. This, of course, 

requires appropriate funding.
 In a recent University of California, Riverside survey of 305 turf managers, 58% stated that applying best management practices to sports fields was not difficult, but they were restricted by financial limitations. In the long run, however, the money spent on proper management practices will be offset by the reduction of fertilizers, pesticides, and reseeding, and increased public health and safety, as well as protection of the surrounding environment. 
A long-term integrated park management plan should be established for WSA fields at Rivercity Parks. Sports fields amidst natural areas present a unique management challenge.  Based on the information presented here, it is possible to establish a non-toxic policy and still maintain sports fields. An integrated park management plan that specifically outlines management practices and policies should be.  This plan will help to ensure that best management practices are utilized in maintaining sports fields within the environment they are placed in and with consideration of all other factors and uses of Rivercity Parks. 
REFERENCES 

** highlight and change font size or zoom in to view references ** 
Aliniazee, M.T. “The Economic, Environmental and Sociopolicial Impact of Biological Control” Biological Controls in the Western United States 
Bio-Integral Resource Center (BIRC) IPM for Turfgrass in Schools www.keyed.com/birc/ipmturf 

Branham, Bruce, and Miltner, Eric and Rieke, Paul “Potential Groundwater Contamination from Pesticides and Fertilizers Used on Golf Courses”, Michigan State University 1995 

Brauen, Stanton and Gwen K. Stahnke “Leaching of Nitrate from Sand Putting Greens”, Washington State University, Puyallup Research and Extension Center 

Christians, Nick, Corn Gluten Meal Research Site www.gluten.iastate.edu/home 
Christians, Nick “Using biological control strategies for Turf” Grounds Maintenance 34(3): 28-32 March 1999 

Christians, N. and Shea, P.J. and Horst, G.L. “Pesticide Degradation Under Golf Course Fairway Conditions” 1995 

City of Pasadena, Arroyo Seco Master Plan, Hahamongna Watershed Park Master Plan, May 2002 

City of Pasadena, Arroyo Seco Master Plan Environmental Impact Review, May 2002 

Cockerham, S. T. “Mowing Sports Fields” University of California, Riverside Feb. 2002 

Cooper, Richard J. “Evaluating the Runoff and Leaching Potential of Turfgrass Pesticides” Golf Course Management February 1990 

Diegelman, Nathan “Poison in the Grass: The Hazards and Consequences of Lawn Pesticides” www.eisc.ca/poison_in_the_grass 
Deubert, Karl “Environmental Fate of Common Turf Pesticides, Factors Leading to Leaching” USGA Green Section Record July/August 1990 

Gan, Jay, Assistant Professor, Water Quality Specialist, Department of Environmental Sciences, University of California, Riverside, personal communication 8/14/02 

Gan, Jay “Understanding Pesticide Risks in Different Landscape Systems, Pesticides in the Urban Environment” www.pw.ucr.edu.LandscapesJayGan-files 

Gan, Jay “Understanding Pesticide Risks in Different Landscape Systems, Pesticides in Groundwater” www.pw.ucr.edu/leaching-lahontan-files 

Gan, Jay “How to Reduce Pesticide Leaching” PesticideWise , Spring 2002, Department of Environmental Sciences of the University of California, Riverside 

Gan, Jay “Pesticide and Groundwater Quality” PesticideWise, Winter 2002 www.pw.ucr.edu.textfiles/PesticideWiseWinter 2002 

Gilliom, Robert J. “Pesticides in the hydrologic system, what do we know and what’s next?” Hydrological Processes 2001 

Gibeault, Victor, Extension Environmental Horticulturist, University of California, Riverside, personal communication 

Gibeault, Victor “Turfgrass Selection and Culture” University of California, Riverside 

Gibeault, Victor; Marylynn Yates; Jewell Meyer; Mathew Leonard “Movement of Nitrogen Fertilizer in a Turfgrass System” California Turfgrass Culture vol 48, nos.1 &2, 1998 

Green, Robert Department of Botany and Plant Sciences, University of California, Riverside, personal communication 7/15/02 

Green, Robert, “Soil Type Affects NO3-N Leaching on Overseeded Bermudagrass Fairways” BetterTurf Thru Agronomics, June 2000
Harivandi, Ali “Thatch, The Turf Manager’s Hidden Enemy”, California Turfgrass Culture vol 34, no.1, 1984 

Hartman, Jim, LA County Dept. of Agricultural Commissioner and Weights and Measures, personal communication 8/27/02 

Huddelston, J.H. “How soil properties affect groundwater vulnerability to pesticide contamination” Oregon State University Extension Service 1996 

Kiesecker, Joseph M. “ Synergism between trematode infection and pesticide exposure: A link to amphibian limb deformities in nature?” Proceedings of the National Academy of Science, USA, Vol 99, Issue 15, July 2002 

1/14/2006Klein,Grant J and Robert Green, “A Survey of Professional Turfgrass Managers in Southern California Concerning Their Use of Turfgrass Best Management Practices” University of California, Riverside, 1999 

Lim, Mel, City of Pasadena Environmental Health, personal communication 9/23/02 

Lind, Pollyanna “Preparing a Landscape Site without Chemicals” Journal of Pesticide Reform vol 19, no.4 1999 

Lloyd, John; Daniel Herms; Benjamin Stinner; Harry Hoitink; “Organic Mulches Enhance Overall Plant Growth” Turfgrass Trends, April 1, 2002 

Long, Mickey, Acting Administrator, LA County Natural Area Parks, personal communication, 7/15,02, 10/10/03 

Los Angeles County, Environmental Health Vector Management Program “Facts About Plague in Los Angeles County” 

Los Angeles County, Department of Agricultural Commissioner and Weights and Measures “Ground Squirrel Control” 

McDade, Meliisa “Corn gluten meal and corn gluten hydrolysate for weed control” 

Masters thesis, Iowa State University, 1999 

Monroe, Michael, City of Pasadena Parks Supervisor, Parks and Natural Resources personal communication, 9/17/02 

Nelson, Eric B. “Enhancing turfgrass disease control with organic amendments” Turfgrass Trends, June 1996 

Petrovic, Martin “The Impact of Soil Type and Precipitation on Pesticide and Nutrient Leaching from Fairway Turf” Cornell University 1995
Ransom, Viveka, “Corn Gluten Meal, byproduct to wonder Product” The Iowa Horticulturist 

Rao, R.S. Mansell; L.B. Baldwin, M.F.Laurent, “Pesticides and Their Behavior in Soil and Water” Florida Turf Digest, vol2, no12, Dec. 1985 

Rood, Michael Environmental Health Specialist, Vector Management, LA County Health Dept. personal communication 9/23/02 

Trapp, Douglas E. “International Barn Owl Restoration Project”, 1996 www.ourworld.compuserve.com/homepages/DTrapp/barnowli.htm 

University of California Statewide Integrated Pest Management Program, UC Pest Management Guidelines, Pocket Gophers, published 1/02 

www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7433.html 

University of California, Division of Agriculture and Natural Resources, UC Pest Management Guidelines, Turfgrass, publication 3365T. July 2000 

University of California, Division of Agriculture and Natural Resources Biological Controls in the Western United States, Accomplishments and Benefits of Regional Research Project W-84 1964-1989, publication 3361 

University of California, Cooperative Extension, Division of Agriculture and Natural Resources, “Selecting the Best Turfgrass” leaflet 2589 

USGA Green Section Record, Results from the USGA Environmental Research Program, United States Golf Association, January/February 1995 

Weeden,C.R., A.M. Shelton, Y Li, M.P. Hoffmann, editors, “Biological Control, A Guide to Natural Enemies in North America”, Cornell University April 2002 

Young, Steve L. “Alternative Methods for Controlling and Maintaining Vegetation Along Roadsides: Annual Summary Report for Corn Gluten Meal, Year 1” UC Hopland Research and Extension Center 

Zingiro, Ralph, Bio-Scape, Inc. personal communication 8/27/02 

ACTION PLAN 


[image: image1]
     City of Sand Springs


         Parks & Rec Dept





         Dept





Team Managers and Parents





                 SSSC


               Officers








           Coaching Staff





       Facilities Coordinator





           WSA Board


           of Directors 





Director of Coaching








